Maternal nutrient restriction (48 h) modifies brain corticosteroid receptor expression and endocrine function in the fetal guinea pig.
Modification of the fetal environment has been shown to program hypothalamo-pituitary-adrenal (HPA) development. Altered expression of brain corticosteroid receptors is thought to be central to this process. In the fetal guinea pig, rapid development of glucocorticoid receptors (GR) and mineralocorticoid receptors (MR) occurs in concert with rapid brain growth. Since nutrient availability has been associated with programming of endocrine function, we hypothesized that 48 h of maternal nutrient deprivation during rapid brain growth modifies the fetal endocrine environment and alters expression of GR and MR in the fetal brain. Pregnant guinea pigs were deprived of food (water available ad libitum) or fed normally on gestational days 50-51, and euthanized on gd52 (term=70 days). Nutrient deprivation caused intrauterine growth restriction (IUGR), though brain growth was protected. Fetal and maternal plasma cortisol was elevated in the deprived animals (p<0. 001), though plasma adrenocorticotrophin (ACTH) was only elevated in maternal blood. In deprived fetuses, plasma thyroxin levels were significantly (p<0.001) lower than control. GR mRNA levels were significantly decreased in the hypothalamic paraventricular nucleus (PVN; p<0.05) and CA1/2 (p<0.01) region of the hippocampus in female fetuses, and in the hippocampal CA1/2 in male fetuses (p<0.01). In contrast, MR mRNA levels were not changed by nutrient deprivation. In conclusion, 48 h of nutrient deprivation, activates the maternal, but not the fetal HPA axis, and decreases GR mRNA but not MR mRNA levels in the developing hypothalamus and limbic system. These developmental perturbations may have an important impact on the trajectory of corticosteroid receptor development and therefore central glucocorticoid feedback regulation.